. The secondary and tertiary structures of isolated D1. (a) The secondary structure of D1 crystallization construct. D1 is composed of a central five-way junction and peripheral stems. The long range interactions in D1 includes 5' exon-EBS1, T-loop, Z-anchor, α-α', ε-ε' and ω-ω'. The tetraloop GCGA (residues 90-93) was mutated to GAAA in order to facilitate crystal contact. The GAUC at the 3' terminus is from the BamHI site for linear plasmid template preparation. This region is involved in crystal contact thus is visible in the crystal structure. (b) Overlay of the structures of the two isolated D1 molecules (D1iso-A and D1iso-B) in the asymmetric unit. The D1iso-A and D1iso-B are represented in cartoon mode in yellow and cyan respectively.
Supplementary Figure 2.
Site-bound metal ions in D1iso. The site-bound Mg 2+ ions (M) are shown in yellow sphere and site-bound K + ions (K) are shown in purple sphere. D1iso-A is shown in gray. All site-bound metal ions shown here are also identified in D1full, and they are labeled as in the previous work 1 . In particular, M3, M13, M17 and M22 appear to stabalize the 5-way junction. M5, M16 and M23 bind to the κ loop, where they are expected to play a role in D1 folding 1,2 .
Supplementary Figure 3.
The global compaction of the isolated D1 and the full-length intron. The 5'exon-D1 construct is the crystallization construct for D1iso (with GAAA tetraloop at residues 90-93) joined to its 5'exon (UUAU). The 5'exon-D1 construct is the wild-type D1 (with GCGA tetraloop at residues 90-93) joined to its 5'exon (UUAU). The 5'-exon-D1-5 construct is the fulllength intron (PDBID:4FAQ) containing the wild-type D1 joined to its 5'exon (UUAU). The fraction of folded RNA for 5'exon-D1 (crystallization) ranges from 0.48 to 1, 5'exon-D1 ranges from 0.33 to 1, whereas for 5'exon-D1-5 ranges it ranges from 0.12 to 1. For better visual comparison, the folded fraction for both constructs were normalized to a range of 0 to 1. The normalized folded fraction of 5'exon-D1 (crystallization) (orange), 5'exon-D1 (blue) and 5'exon-D1-5 (black) is fitted to Hill equation. The standard deviation of each experimental point is plotted as error bas in the graph and the standard error of the mean is reported in the table. This curve is derived from 3 independent folding experiments. box indicates the interactions between residues immediately preceding EBS1 (orange) and the residues in d2 (magenta). These interactions involve the interaction of G179 (orange) with the minor groove of the C157:G220 base-pair (magenta) and a Waston-Crick base pair between C180 (orange) and G155 (magenta). The 5'H and the 3'H are shaded in blue and pink respectively. The tertiary structure of D1 shows that the 5' exon is attached to stem i1, which is connected through a set of rigid units to stem c. The loop adjacent within stem c contains 5 critical hinge nucleotides, all of which are located within the 5'H of D1 (5' hinges, in blue). Conversely, the base-pairing interaction partner for the 5'-exon (EBS1) is connected to stem d2, and ultimately to d13, which is located near other major hinge nucleotides in the 3'H of D1 (3' hinges, in red). Thus, any hinge motions in 5'H will be communicated to the hinges in 3'H through the EBS1/5'-exon interaction. This communication between distinctly separate regions of space may permit coordination and cooperativity among separate structural elements, therefore improving the fidelity and efficiency of the folding process. 
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